Purpose -The Open University of Sri Lanka implemented a fully online professional development course on open educational resources-based e-learning (OEReL), which adopted a scenario-based learning (SBL) design within the constructivist pedagogy. It was designed to facilitate knowledge construction in a collaborative manner with the support of open educational resource (OER), mainly through peer-facilitated discussion forum activities. The purpose of this paper is to present a case study on how peer-facilitated discussions affected the OEReL process, what factors supported and hindered peer-facilitated discussions, and what challenges were faced during the process. Design/methodology/approach -The OEReL course consisted of five modules with 14 discussion forum activities. Content analysis of the threaded forum discussions was the key data collection and analysis strategy based on the community of inquiry (CoI) framework (Garrison and Arbaugh, 2007) . It was supplemented with participants' reflections and focus group discussions. Findings -The three elements of CoI -cognitive presence, social presence and teaching presence played a major role in knowledge construction in the OEReL process. A complementary relationship between cognitive presence, social presence and teaching presence was observed, where the three elements have interacted in supporting knowledge construction. Overall, the findings reaffirm the significant of role of instructors in cultivating the three presences within a peer-facilitated environment, by enabling learners to engage with the content in a meaningful manner through appropriate course design, structure and leadership. Practical implications -Forum discussions created an opportunity for participants to engage in meaning making through social negotiation, where facilitation became a shared responsibility among instructors and learners. Peer-facilitation was the key strength that promoted critical, analytical and reflective thinking, as well as self-regulated learning. The SBL design, learning tasks with OER integration, and instructor guidance were the most supportive factors, while time constraints due to the participants' workload was challenging. The current issue and full text archive of this journal is available on Emerald Insight at: www.emeraldinsight.com/1858-3431.htm © S.P. Karunanayaka, J.C.N. Rajendra, H.U.W. Ratnayake and S. Naidu. Published by Emerald Group Publishing Limited. This article is published under the Creative Commons Attribution (CC BY 4.0) licence. Anyone may reproduce, distribute, translate and create derivative works of this article (for both commercial and non-commercial purposes), subject to full attribution to the original publication and authors. The full terms of this licence may be seen at http://creative commons.org/licences/by/4.0/legalcode.
Introduction
The advent of open educational resources (OER) movement has opened up vast opportunities for innovative approaches in course design and delivery, especially in open and distance learning (ODL) contexts. The educational potential of OER which is based on a pedagogical and a digital dimension (COL, 2011) can be effectively harnessed by giving equal attention to both dimensions. While the pedagogical dimension requires a change from the conventional pedagogical beliefs and practices, the digital dimension is supported by the enhanced affordances of emerging new technologies. Rapid advancements in information and communications technologies (ICTs) enable efficient and flexible access to a wide variety of learning resources as well as communication facilities that support resource-based, collaborative and co-operative learning. However, such affordances of ICT can be made possible only through careful organization of teaching and learning formats.
The adoption of OER essentially requires a sharing culture among individuals. Integration of OER in the design of e-learning experiences would allow innovative use of technology as well as innovative use of pedagogy, enabling collaborative and co-operative knowledge construction by learners. Hence, open educational resources-based e-learning (OEReL) can make a significant impact on changing pedagogical practices, by utilizing the opportunities offered by ICT and OER to optimize the design of effective, efficient and engaging learning experiences (Naidu, 2010) .
The Open University of Sri Lanka (OUSL), with the support from Commonwealth Educational Media Centre for Asia (CEMCA), implemented a fully online course on OEReL, which has been adapted from a core set of modules in a course developed by CEMCA in collaboration with the Wawasan Open University, Malaysia. It was conducted during a period of 24 weeks commenced from December 2014, for academic staff members of the OUSL. It adopted a scenario-based learning (SBL) design within the constructivist pedagogy, facilitating knowledge construction in a collaborative manner with the support of OER. Peer-facilitated discussion forum activities were a key feature in the OEReL course. This paper is a case study of how peer-facilitated discussions affected the OEReL process of the participants, what factors supported and hindered peer-facilitated discussions, and what challenges were faced by them during the process.
While peer-facilitated discussion forums is a common feature in most online learning environments, maintaining lively and interactive discussions to achieve expected knowledge constructions are often a challenge. Especially, in this particular instance where OEReL was a novel initiative for Sri Lankan educators, professional development on it through a fully online course was even more challenging. The study intended to investigate how and to what extent the peer-facilitated discussion activities, designed within the SBL course design, enhanced knowledge construction during this initiative.
Review of literature
The concept of OER encourages changing the traditional roles of teachers and learners to become collaborators in knowledge construction. A constructivist learning environment will support collaborative construction of knowledge through social negotiation among individuals, and the meaningful use of technology will enable such learning ( Jonassen et al., 1999) . Since OER is playing a significant role in nourishing the participatory culture of learning, creating, sharing and cooperation (Cape Town Open Education Declaration, 2008) , integrating OER into teaching and learning, supported by technology, will necessitate a systematic design based on constructivist principles, theories and models.
E-learning, commonly referred to as the "intentional use of networked ICT in teaching and learning," incorporates "all educational activities carried out by individuals or groups working online or offline, and synchronously or asynchronously via networked or standalone computers and other electronic devices" (Naidu, 2006, p. 2) . Developing an OEReL environment will require more learning-centered pedagogical designs grounded in social constructivism, where learning becomes a collaborative process within a cultural and social context (Vygotsky, 1978) . SBL is such a collaborative pedagogical design appropriate for e-learning, which incorporates authentic learning scenarios to situate learners and engage them in learning through facing challenging tasks (Naidu, 2006) . However, the opportunities afforded by ICT can be optimally utilized only by the careful design of learning experiences.
From a social-constructivist perspective, ICT enables ample opportunities for learners to construct knowledge together through various synchronous and asynchronous strategies. Computer conferencing, more specifically asynchronous online discussion forums, play a significant role in this regard (Garrison, 1997) . Further, discussion forums are proven to be very effective peer-based e-learning environments (Ching and Hsu, 2013; Xia et al., 2013; Baran and Correia, 2009; Harris and Sandor, 2007; Rourke and Anderson, 2002) . Peer learning occurs when the learners actively participate in knowledge construction through interactions with each other, and hence such an environment will be aligned with a social-constructivist approach.
Successful online learning will depend on how the learners are supported and facilitated throughout their learning process. The first-stage model of e-moderation (see Salmon, 2000) provides a framework to support or scaffold learners in an online learning environment. Accordingly, the online environment should be designed to facilitate learners to progress smoothly along these five stages: access and motivation; online socialization; information exchange; knowledge construction; and development (Salmon, 2000) . This structured program would be further enhanced with careful design of online learning activities -"e-tivities" (see Salmon, 2002) , that will enable active and participative online learning by individuals and groups.
The practice of online learning can be guided by the community of inquiry (CoI) framework which identifies critical prerequisites for a successful online learning experience (see Garrison et al., 2001) . It comprises three elements -cognitive presence, social presence, and teaching presence, as well as categories and indicators to define each presence (Garrison and Arbaugh, 2007) . Cognitive presence is defined as "the extent to which the participants […] are able to construct meaning through sustained communication" (p. 89); social presence is described as "the ability of participants […] to project their personal characteristics into the community, thereby presenting themselves to the other participants as real people" (p. 89); teaching presence is explained in two functions: "design of the educational experience" performed by the teacher; and "facilitation," that may be shared among the teacher and the students (Garrison et al., 2001) . As evidenced by research, these 92 AAOUJ 11,1 three overlapping elements within the CoI framework are very significant in enhancing knowledge construction via meaningful collaborations in online learning environments (deNoyelles et al., 2014; Lambert and Fisher, 2013; Tekiner Tolu, 2013; Annand, 2011; Akyol et al., 2010; Shea et al., 2010) . The CoI framework considers construction of meaning through social collaboration; hence it is grounded in social-constructivist theory.
OEReL online course
The OEReL course was a fully online professional development course for educators to develop their competencies in integrating OER in e-learning, through actively engaging in the same process during the course. It consisted of five modules -concept and practices of OER; search and evaluation of OER materials; licensing and copyrights; designing learning experiences for OEReL and integrating OER in e-learning. Integration of OER was a key feature of the course, and it was done in different ways and at different levels. Each module included an OER-related learning scenario, leading to OER-related individual and group tasks, with the support of different forms of OER (e.g. text, graphics, animations, audio, video) as learning resources. During the progression with each module, the complexity of OER-related activities were gradually increased, moving from reuse, revise, remix of OER, to creation of OER by the participants.
The online learning environment of the OEReL course was created in the Moodle learning management system (LMS). It adopted a SBL design grounded within the constructivist pedagogy, incorporating authentic learning scenarios where learners are situated and challenged with various tasks (Naidu, 2010) .
A common structure was adopted in all five modules in the course as follows: a learning scenario; an individual activity based on it; supportive learning resources (OER); a group activity via a discussion forum; and an assignment submission including a self-reflection. A sample module format is presented in Figure 1 .
The OEReL online course was designed considering the key design principles appropriate for e-learning including real world, problem-based learning situations where learners are encouraged to become self-regulated learners through social negotiation, with the facilitation of online tutors and peers (Salmon, 2000) . Accordingly, peerfacilitated discussion forum activities with specific tasks were designed to facilitate knowledge construction in a collaborative manner, with the support of OER. These tasks were created with the influence of the "e-tivities" framework (Salmon, 2002) . A sample format of a discussion forum activity is presented in Figure 2 .
Participation in the discussion forum was an assessment requirement, and hence a rubric was prepared to assess it and shared with all participants via the LMS, so that all participants were clear about the expected contributions. Table I indicates the common assessment rubric used for discussion forums. 
Methodology

Research design and research questions
This was a descriptive study of how peer-facilitated discussion forum activities affected professional development in OEReL of a group of academics within a specific context -OUSL, an ODL institution. A case study approach was adopted in this inquiry, which allowed an in-depth examination and gaining first-hand understanding of people and events in a real life context (Yin, 2003) .
The learning design of the OEReL online course was within the social-constructivist pedagogy, facilitating knowledge construction in a collaborative manner with the support of OER, through peer-facilitated discussion forum activities. The CoI framework (Garrison et al., 2001) , which identifies critical prerequisites for successful online learning considering construction of meaning through social collaboration, guided the designing of collection and analysis of data in this study.
The research questions of the study were as follows:
RQ1. How did peer-facilitated discussions affect the OEReL process among educators?
RQ2. What factors supported the peer-facilitated discussions in enhancing OEReL?
RQ3. What factors hindered the peer-facilitated discussions in enhancing OEReL?
RQ4. What challenges were faced by the educators in the peer-facilitated discussions?
Participants
The participants of the study consisted of academic staff members representing various departments of OUSL. Table II presents the background information of the participants. The 35 participants who enrolled in the OEReL course constituted 51 percent females and 49 percent males, majority being lecturers (42.85 percent) and senior lecturers (34.29 percent). While a majority (62.85 percent) was with less than ten years' experience in the higher education sector, 85.71 percent have claimed either excellent or average proficiency in the Moodle LMS. However, by mid-course, out of 35 registered, 14 participants (40 percent) were actively engaged in the course, and only ten participants (29 percent) successfully completed all five modules receiving Mozilla badges.
Collection and analysis of data Data collection was conducted throughout the course using various strategies. For the purpose of this study, content analysis of the threaded forum discussions was the key data collection and analysis strategy based on the CoI framework (Garrison et al., 2001) . It was supplemented with participants' self-reflections as well as with focus group discussions. Writing self-reflections was included as an assessment requirement in each of the assignments in each module. Specific guidelines were provided to write self-reflections as indicated below.
Guidelines to write self-reflections. As an assessment requirement, you need to write short reflections at the end of each of the stages of your learning process. After completing each stage, recall the learning/assessment activities you were engaged in. Make self-critical notes on your feelings, ideas, successes/failures and problems that may have arisen, related to each activity.
Write a short reflection (a single page) focussing on the following:
• Analyzing the importance of the activity/activities.
• How this experience has affected you/others?
• What were the issues arisen and how those were overcome?
• What were the successes/failures?
• What impact this experience had had on you?
• Could you have done certain things in a different manner, and if so, how?
Your reflective notes are your own ideas. The important thing is to write your reflections clearly and meaningfully. Semi-structured focus group discussions were conducted with the participants during mid-course and end-course, with 10 active participants at each instance. The list below indicates the questions asked during the focus group discussions.
Focus group discussions: The five modules in the OEReL course comprised 14 discussion forum activities leading to the assessment tasks. For the content analysis of the threaded discussion forums, an individual discussion post, demarcated by the participants themselves as an individual "message," was considered as the "unit of analysis" (Garrison et al., 2001) . Each message was analyzed, classified and coded according to the indication of three presences -cognitive, social and teacher presence, based on the CoI framework as explained in Table III. A total of 910 messages that were posted in the 14 discussion forums were analyzed and coded in the manner indicated in Table III . Having discussed and agreed upon the coding and categorizing strategy, each message was analyzed by two researchers to maintain the reliability. During the coding, it was also determined whether there was an indication of more than one type of presence, within a single "unit of analysis," i.e. a single message.
Findings and discussion
How did peer-facilitated discussions affect the OEReL process among educators? During each discussion, knowledge constructions among the participants was very clearly observed where they shared and build up on their understandings through dialogue. The specific guidelines provided by the instructors in each task (see Figure 2) and criteria in the assessment rubrics (see Table I ), compelled them to post their individual drafts for peer review and post critical and constructive feedback to their peers, which in turn supported them all in their learning. This implies the significance of well-designed tasks to arrive at a collaborative resolution in a "CoI" (Garrison and Arbaugh, 2007) , and enhance knowledge construction in online learning (Salmon, 2000 The findings of the detailed analysis of the discussion forum messages are presented in Table IV . A very clear observation was that all three presences -cognitive, social and teacher occurred in most of the messages (see Table IV ). Following are a few examples of coded messages, indicating the occurrence of multiple presences within a single unit of analysis:
What a colorful concept map! (SP).
You have identified the key concepts and shown their relationships (CP).
I have some comments to improve it further: The question given to us is to develop a concept map about "Openness in Education" not about "OER based e-Learning." So you have to change your main theme. Build your key concepts and related concepts around the main theme linking them in a logical order (TP-S).
Hope you will do a better job in the next version. Hurry up!! Tomorrow is the deadline!!! (SP) (#M1-Dl-G2).
Good work! Seems that you have almost completed the task (SP).
You have nicely gathered number of criteria to evaluate the OER material given. And also described the relevance, effectiveness and importance of selected criteria on evaluation (CP).
However your answer would be more comprehensive if you evaluate the OER material (Video) by using the identified criteria (TP-S).
Good luck for your final submission (SP) (#M2-D3-B1).
It was quite evident that while cognitive presence and social presence have played a major role in the knowledge construction process, the teaching presence of students in facilitating their peers too was highly significant. It was also interesting to note that a majority of messages had a common pattern -starting with a phrase with social presence, then cognitive presence and/or teaching presence, and ending with social presence again. Apparently, there was a complementary relationship between all three "presences," establishing the interdependence of the three elements (Garrison and Arbaugh, 2007 Since the main purpose of these discussion forum tasks was to enhance knowledge construction through peer-facilitation, the instructors' intrusion during the dialog was minimal, other than setting-up of the task with specific guidance, provision of resources, focussing discussion and commenting when necessary. Hence, the teaching presence of instructors (TP-I) was a small percentage. However, it was clear that teacher presence of students (TP-S) played a key role in peer-facilitation, as evident by the very descriptive and constructive feedback provided to each other. This is in accordance with the CoI model which acknowledged facilitation becoming a shared responsibility among instructors and students (Garrison et al., 2001 ) enhancing a change of the traditional roles of instructors and learners. It augmented participants becoming more autonomous and self-regulated learners as well as collaborators in the knowledge construction process. Further, the structure of the forum discussions had allowed "meta-cognitive awareness" (Garrison and Arbaugh, 2007) among the participants as they became aware of changes in their thinking and conceptual understandings through the discussions. Since the concept of OER was novel to a majority of the participants, forum discussions within the course design that were directly related to authentic issues in the adoption of OER by educators, assisted them to gradually build up their knowledge, involving a deep learning supporting a more higher order thinking process.
What factors supported the peer-facilitated discussions in enhancing OEReL?
The participants' responses revealed that the SBL pedagogical design adopted in the course, individual and group learning and assessment tasks, support of OER as learning resources, specific tutor guidance and the peer support extended to each other extremely facilitated their learning. Following are some quotes to support these findings:
[…] the design adopted -SBL liked it very much […].
[…] the consistent structure in the modules contributed to ease of navigation which also helped facilitate my learning experience […] .
[…] I am happy about reading the resources […] as they are very relevant and interesting […] .
[…] I have been able to improve, due to the constructive feedback given by the facilitators […].
[…] peer reviews in the discussion forum are a great learning resource […] .
The following quotes further elaborate how the participants valued peer-discussions and their impacts on them:
[…] the best part of this is collaborative learning that takes place through the discussion with peers. Earlier I had some doubts that when allowed collaborative learning whether you will be totally influenced by others and your own creative thoughts may not come to work. But after start following the course I found that belief is not correct […] .
[…] due to my family commitments I could not learn this module as I did in earlier Modules. Because of my internal motivation to complete this course, I finally hurried to complete my assignment and I felt so lonely, learning alone. I could not participate in discussions and post my assignments to get peer feedback. I also could not give feedback to others. However, I followed all the discussion posts, posted by others and got some valuable insights in drafting my assignment. This is the beauty of online learning, having all discussions posts stored and can be retrieved even at a later stage for the learners who have missed the opportunity of communicating and collaborating in the stipulated time period. In addition I also felt the value of communication and collaboration in an e-leaning situation which is crucial for meaningful learning […] .
These findings confirm the fact that in a CoI, social presence lays the base for a high-level academic dialogue, while the teaching presence created through course design, structure and leadership provided by the instructor impact on deep and meaningful interactions of learners, through which cognitive presence can be developed (Garrison and Arbaugh, 2007) .
What factors hindered the peer-facilitated discussions in enhancing OEReL? The key hindering factor that had affected all participants was the time constraint in completing the tasks within the stipulated timeframe per a discussion. According to the course structure, each discussion was to take place within one week, during which the participants had to engage in an individual activity referring to the learning resources, and post a draft submission for peer review, and post constructive comments to at least two peers (see Figure 1) . A majority could not adhere to this timeframe due to their various commitments as full-time academics, as evident by some comments stated below:
[…] I am sorry I am late. This is because I was away […] and returned only last night (very late). Most of the time there was no electricity there and had very limited internet connectivity and thus could not log-in among the many family commitments […] Hopefully some of you will give a few comments […] .
[…] I am so late for submitting this assignment as I was engaged in other urgent and important matters. As S mentioned "better late than never" even though I prefer to be never late! So I am back again. I know you all are very busy and if you have time please go through my draft (actually a final!) and give your suggestions. Really appreciate your concern […].
Dissatisfaction with the clarity of some resources provided to support the expected tasks in certain modules was identified as a hindering factor by some participants:
[…] I was not very satisfied with the reading resources given in this section. Although the resources were good, I could not grasp the main aspects, clearly and easily […] I had to search many more resources to get a thorough understanding […] .
In addition, technical issues affected the smooth run of the course and the participants' learning process:
[…] I too was trying frantically to upload the Assignment till 2.00 am this morning. Finally gave up. Now I tried and managed. Some serious problem with the server, I think […].
[…] you are not alone. Same problem -the server is not so stable -changing all the time and making us getting frustrated! But don't give up […] .
Addressing such issues, often the discussions had to be extended and to be flexible with the deadlines too, in order to allow the participants to engage in a meaningful discussion. This stresses the essential need of the teaching presence and social presence of the instructor during the learning process by way of supporting them overcomes the hindrances.
What challenges were faced by participants in the peer-facilitated discussions? As revealed by data presented in Table III , the number of participants who actively contributed in the discussion forums has gradually decreased from the first module to the others, and the total number of messages posted has also reduced to some extent. There were certain instances of high number of posts in the discussion forums 100 AAOUJ 11,1 (e.g. 3-3 ¼ 95; 4-1 ¼ 76), implying a high interaction even among a small number of participants. Conversely, there were also some instances of very small number of posts in the discussion forums (e.g. 3-2 ¼ 37; 5-1 ¼ 35; 5-2 ¼ 37), indicating lesser interactions. This observation could be related with the complexity of the tasks required in each of these modules.
As described earlier, the major challenge faced by the participants was the expected workload within the stipulated time, which was a common grievance reflected upon by almost all:
[…] finding time was a challenge (to all of us I suppose) and it takes more than the stipulated time […] I think the facilitators have underestimated the time required to carry out this type of higher order activity which needs time to read, think, analyse and reflect points […] .
[…] here is my draft assignment. I am so late to post my assignment and hope there is some body to give me feedback. I am really sorry to say I still could not give you feedback. I will try […] though it is late, learning is not restricted for assignment submissions […] .
In addition, some participants faced confusions in understanding certain task requirements that necessitated additional instructor and peer support. Apparently, the "cognitive load" (Sweller, 1988) that was placed upon the participants who were full-time academics, had been quite challenging. However, their commitment and motivation in facing such challenges, especially with peer support, and completing the course fulfilling all requirements of the five modules can be commended.
In order to support and motivate the students who faced numerous challenges during the learning process, the instructors continuously communicated with the learners guiding and motivating them, yet without disturbing the peer discussion. This was done through a separate News Forum included in all the modules, in addition to the peer-discussion forums. Figure 3 indicates an example of such a forum.
While, the participants appreciated this support, some mentioned it would have been better to include these posts by instructors too, within the peer discussion forums, rather than in a separate news forum.
Overall, the findings reaffirm the significant of role of instructors in cultivating the three presences within a peer-facilitated environment, by enabling learners to engage with the content in a meaningful manner through appropriate course design, structure and leadership (Garrison and Arbaugh, 2007) .
Conclusions
Peer-facilitated discussion forum activities incorporated in the OEReL course were found to be very effective in facilitating the participants in their knowledge construction process. In addition to understanding the content more effectively, the peer-discussions have helped them to assess each other's work as well as self-assess their work and further improve. Peer-facilitated forum discussions had created an opportunity for learners in meaning-making together through social negotiation, where facilitation became a shared responsibility among instructors and learners.
The three elements -cognitive presence, social presence and teaching presence have played a major role in knowledge construction in OEReL. While cognitive presence and social presence were found to be the most indicative, teaching presence of students in facilitating their peers too was significant. A complementary relationship between cognitive presence, social presence and teaching presence was observed, where the three elements have interacted in supporting knowledge construction. 
